I. Protein and energy requirements of pigs weaned at 2 d of age were studied. In Expt I, three diets with crude protein (CP; nitrogen x 6.38) and fat contents (g/kg dry matter (DM)) of 268, 260 (diet A); 216, 415 (diet B) and 264, 405 (diet C) were compared, with and without a supplement of z g DL-methionine/kg. Diets A and B contained skim milk and soya-bean oil only, in different proportions. Casein was added to diet C to equalize the CP content to that of diet A. In Expt 2, diets containing 290 or 315 g CPjkg DM were used with either 310 or 405 g fat/kg. The diets contained different proportions of skim milk, soya-bean oil and casein.
The same diets as used in Expt 2 were used in Expt 3 but fed to a scale based on live weight which was 25 yo less than that used in Expts I and 2.
2. Methionine supplementation had no significant effect (P > 0.05) on the growth rate or feed : gain ratio of pigs from 2 to 28 d of age. The growth rate of the pigs from z to 28 d of age was significantly (P < 0.05) reduced when they were given the higher level of either CP or fat, with the exception that the effect of level of fat was not significant (P > 0.05) in Expt 3. The reduction in growth rate was associated with a decrease in feed intake. Feed : gain ratios were unaffected (P > 0.05) by the level of either CP or fat in the diet. 3, The higher protein level did increase the proportion of CP in the carcass DM (Expt 2 P < 001, Expt 3 P > 0.05) and gave an indication, which was not significant (P > o.o~), of improved N retention (g/d per kg live weight). The higher dietary fat level increased the proportion of lipid in the carcass DM, and this effect was significant (P c 0.05) in both Expts 2 and 3.
4. Diets containing additional casein were not fully consumed at the level of feeding used in
Expt 2. This effect may be associated with the larger amounts of digesta in the stomachs of these pigs. Some differences in the composition of the digesta in the stomach were observed, but these did not affect the performance of the pigs.
5.
It seems unlikely that either growth rate or feed:gain ratio (g DM consumed/g liveweight gain) can be improved by protein or energy levels exceeding those in a diet containing (g/kg DM) 730 skim milk (265-290 CP) and 3 10 fat. In this diet, containing(g/kg DM) 6.4 methionine and 3-5 cystine, sulphur amino acid requirements were satisfied.
In a previous experiment (Braude, Keal & Newport, 1976 ) the live-weight gain and feed: gain ratio of baby pigs given milk-substitute diets did not respond to an increase in the energy content of the diet. However, as these diets were formulated by the direct replacement of skim milk by fat, in the form of soya-bean oil, the absence of a response to the increased energy content may well have been due to the decreased protein content. This possibility has now been studied in a factorial experiment in which two levels of protein and fat were fed. The sulphur-containing amino acid requirements of young pigs have been calculated to be 13 g/kg dry matter (DM) for pigs of 1.4-4.5 k&:live weight::receiving a diet containing 320 g proteinlkg, and 9 g S-containing amino acids/kg DM for pigs of 4-5- 9.0 kg live weight when given a diet containing 260 g protein/kg (Agricultural Research Council, 1967) . These values indicate that a milk-protein diet containing 260 g protein/kg will be deficient in S-containing amino acids for pigs up to $ 5 kg live weight, and for pigs of 4-5-9.0 kg live weight the requirement will only just be satisfied if the diet contains only 220 g protein/kg. Therefore, the effect of methionine supplementation was studied in one experiment.
E X P E R I M E N T A L

Diets
Either three (Expt I) or four diets (Expts 2 and 3) were prepared from mixtures of soya-bean oil and skim milk and were subsequently spray-dried by a mild-heat process to prevent denaturation of the whey proteins. Preparation of liquid diets containing zoo g total solid$ from these powders and supplementation with retinol cholecalciferol, a-tocopherol and phylloquinone was carried out as previously described (Braude & Newport, 1973) . The addition of casein to some of the diets was made after spray-drying. The composition of these diets is shown in Table I .
Scale of feeding
In Expts I and 2, the pigs were fed at hourly intervals on the scale described by Braude & Newport (1973) . As there was some refusal of feed when pigs were given the diets containing additional casein, the scale of feeding was reduced by 2 5 % in Expt 3 so that feed intake would be equal for all diets.
Experimental design and statistical analysis
Litter-mate, 2-d-old pigs were allocated to treatments (diets) on the basis of live weight and sex. The pigs on each of the treatments were kept in separate rooms. There were usually four 'litter-mate' blocks in each replicate of an experiment. The treatment for pigs in each room was varied between replicates. Some 'litter-mate' blocks were excluded from the analysis after half or more of the pigs in a block died following a period of scouring. The results were analysed by an analysis of variance and missing values calculated by an iterative procedure. experiment was as follows : Nitrogen retention and procedure at slaughter N retention was estimated from collection periods, each of 4 d duration, as previously described (Braude et al. 1976 ).
At 28 d of age the pigs, which were consuming all of their diet immediately after it was given and were not scouring, were killed I h after a feed by an intracardiac injection of sodium pentobarbitone. The stomach was removed, and the digesta emptied and stored at -20'. The remainder of the alimentary tract was removed and discarded, and the carcass stored at -20'. Samples of the carcass were prepared for chemical analysis as described by Florence & Mitchell (1972) .
Analytical methods
The determinations of DM, ash, total and non-casein-N, and total lipid have been described by Braude, Mitchell, Newport & Porter (1970) did not alter performance between 2 and 28 d of age except for a marginally lower weight gain when the crude protein (CP; N x 6.38) content of the diet was simultaneously reduced from 268 to 216 g/kg DM. Methionine supplementation had no effect on performance.
In Expt 2, live-weight gain was reduced when either the fat or CP levels (g/kg DM) in the diet were increased from 3 1 0 to 405 and 290 to 315 respectively (Table 3) , but this was confounded with large differences in feed intake. Increasing amounts of refusals occurred as the amount of casein was increased, although all four diets were offered in the same amounts/kg live weight. The scale of feeding was reduced by 25 % in Expt 3, and differences in feed consumption between diets were considerably reduced. The level of fat in the diet did not significantly (P > 0.05) affect live-weight gain and feed:gain ratio, although there was a significant (P < 0.05) reduction in weight gain at the higher protein level. The few measurements of N retention, determined between 4 and 8 d of age, indicated little effect of either dietary protein or fat level, although the highest mean value was found on the diet with the higher protein and fat level. Statistical significance of effect: * P < 0.05, ** P < 0.01, **I# P < 0.001.
t Between 4 and 8 d of age with four pigs on each diet.
Carcass composition
Increasing the protein level in the diet increased the protein content and decreased the lipid content of the carcass DM. When the fat level in the diet was increased, an increase in the lipid content of the carcass DM was found and there was an indication of a decrease in the protein content ( Table 4 ). The higher level of fat in the diet reduced the ash content of the carcass which may have reflected the lower Ca content of the high-fat diets (see Table I ).
Amount and composition of dzgesta
The stomachs of the pigs given the diets supplemented with casein (diets D, E and F) contained considerably more digesta than those of pigs given diet A (Table 5) . Two samples of stomach digesta were analysed for sugars and only lactose was detected. All samples were analysed for total reducing sugars and the results expressed as lactose equivalents. The only significant effect of increasing the dietary protein level on the composition of the stomach digesta was a reduction in the lactose content of the digesta. The lipid content of the digesta was increased when diets containing the higher fat levels were consumed. Statistical significance of effect: * P < 0.05, *+ P < 0.01, *** P < 0.001.
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D I S C U S S I O N
The performance of the pigs from 2 to 28 d of age was not improved by increasing either dietary CP level from 290 to 320 g/kg DM, or by increasing dietary fat level from 310 to 400 g/kg DM. There was an indication that daily N retention (g/kg live weight) was increased when diet F (containing (g/kg DM) 320 CP and 400 fat) was fed, although too few measurements were obtained to draw definite conclusions. The N retention measurements do, in part, agree with the information on carcass composition in that a greater content of CP was found in the carcass of pigs consuming the higher-protein diets. In experiments with pigs between 14 and 42 d of age given diets containing milk proteins, Kirchgessner & Kellner (1972) found greater N retention and protein content in the carcass with diets containing up to 390 g CP/kg, although maximum weight gains were obtained at 260 g CPjkg diet. In a further experiment, Muller & Kirchgessner (1974) reported that 240 g CP/kg DM gave maximum performance between 14 and 42 d of age, but 340 g CP/kg DM was required for maximum N retention.
The amount of DM in the stomach was increased by increasing either protein or fat levels in the diet. Only four measurements were made for each diet, and there was a large variation between individual pigs. The differences indicated that, in pigs on the higher protein and fat levels, the diet was retained for a longer period in the stomach. The percentage difference between the higher and lower levels of fat in the diets was greater than the corresponding difference in the lipid content of the stomach digesta, indicating that the fat was retained for a shorter time after the high-fat diets were consumed.
The addition of casein to the diets had a marked effect on feed intake in Expt z when the diets were fed to scale E (see Braude & Newport, 1973) , but had little effect when the level of feeding was reduced by 25 % in Expt 3. The reduced feed intakes in Expt. 2 may be associated with the larger amounts of digesta in the stomach of the pigs given casein-containing diets. It is concluded that the performance of baby pigs between 2 and 28 d of age was not improved by increasing the dietary CP to a level greater than 270 g/kg DM, and that the S-containing amino acid content of 9.9 g/kg DM was not limiting performance. Manners & McCrea (1962) reported a protein requirement of 250 g/kg diet for pigs of the same age which were given diets based on milk proteins and which contained less than 10 g fat/kg diet. A greater requirement, 308 g protein/kg diet, was found when the diet contained 210 g fat/kg (Manners & McCrea, 1963) . In our experiments, increasing the protein content of the diet to 320 g/kg, greater than the level giving maximum performance, increased the protein content of the carcass. Kirchgessner & Kellner (1972) have also reported that carcass protein content can be increased at dietary protein levels exceeding that required for maximum weight gain.
Performance was not improved by increasing the fat content of a diet based on skim milk to more than 270 g fat/kg DM, although the carcass lipid content was increased. Differences in the amount and composition of the digesta in the stomach did not affect performance.
